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REMARKS/ARGUMENTS 

Claims 1-29 are pending in the instant application. Claims 1-29 stand rejected under 
35 U.S. C. §112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which the applicants regard as the invention. Claims 1-7, 
9, 12, 16-18, 21, 23, 27, and 28 stand rejected under 35 U.S.C. §102(e) as being anticipated 
by United States Patent No. 6,426,058 to Pines et al. Claims 1-7, 9, 12, 16-18, 21, 23, 27, 
and 28 stand rejected under 35 U.S.C. §102(e) as being anticipated by United States Patent 
No. 6,278,893 to Ardenkjaer-Larson et al. Claims 1-29 stand rejected under 35 U.S.C. 
§ 102(e) as being anticipated by United States Patent No. 6,574,496 to Golman et al. Claims 
8, 14, 15, 19, 20, 24-26, and 29 stand rejected under 35 U.S.C. §103(a) as being unpatentable 
over Pines et al. Claims 10, 1 1, and 13 stand rejected under 35 U.S.C. §103(a) as being 
upatentable over Pines in view of United States Patent No. 6,103,492 to Yu. These rejections 
are respectfully traversed. Reconsideration is respectfully requested. 

First, Applicants would like to point out that the incorrect page 1 was included in the 
PCT publication. Examination of the page 1 published with our files indicates that the page 
1 of another applicant's specification was incorrectly included in our specification. The 
correct page 1 as originally filed by Applicants is enclosed. Applicants request that this 
corrected page 1 be substituted for the erroneous page 1 . 

Claims 1-29 stand rejected under 35 U.S.C. §112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which the 
applicants regard as the invention. This rejection is respectfiilly traversed. 

The Examiner objects to the claims for being 

"generally narrative and indeflnite, failing to conform with current US 
practice. They appear to be a literal translation into English from a 
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foreign document and are replete with grammatical and idiomatic errors. 
(For example, the spelling of ^^polarisation" should be -polarization). 

The Examiner's objections are unclear. Applicants respectfully request the Examiner 
to particularly identify those passages which are "replete with grammatical and idiomatic 
errors". Applicants herewith amended the first step of claim 1 so as to be consistent with US 
practice in defining the present invention. This amendment is based on preferences 
customary in US patent practice and is in no way intended to diminish the scope of the 
claims. Additionally, a minor typographical error has been corrected in claims 2 and 9. 
Claim 15 has been amended to correct an unidentified antecedent basis concern. Applicants' 
undersigned counsel stands ready to discuss any particular concerns the Examiner has with 
respect to this rejection at the Examiner's convenience. 

Applicants respectfully submit that the Examiner's objection to the spelling of the 
term 'polarisation' is imnecessary. The terms 'polarization' and 'polarisation' are both 
accepted spellings of the same terms. 'Polarisation' is the accepted spelling in, for example, 
the United Kingdom, as well as other English-speaking countries. On page 900 of Mirriam- 
Webster's Collegiate Dictionary, Tenth Edition, photocopy provided, notes that 'polarise' is 
simply the British variation of 'polarize'. Applicants submit that those of ordinary skill in 
the art in this country will recognize the terms 'polarisation' and 'polarization' as having the 
same meaning. Reconsideration is respectfiilly requested. 

The Examiner states that claim 1 is unclear as to how the assay is performed, e.g. 
whether a sample is required, what steps are required in the assay. The term "assay reagent" 
is defined on page 4 lines 4-24 of the instant application. Examples of some assays 
envisaged by the invention are described on page 7 lines 13-28. Claim 1 does not include all 
the steps of a particular assay as the method of claim 1 is intended to be applicable to a range 
of known in vitro assays as described in the description. Applicants respectfully submit that 
the person skilled in the art would be well-acquainted with the various assays and assay 
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reagents described and would immediately know what is intended by claim 1 when read in 
conjunction with the description. 

Also with respect to claim 1, the Examiner states that it is unclear what steps are 
required to generate further assay results. Applicants respectfully submit that a person 
skilled in the art would know that the spectral data generated by NMR analysis can be used 
in the generation of further data such as to give information about the structure of a 
compound (see page 18 line 12). It is therefore not necessary to limit the claim by including 
a specific method to generate further assay results. 

The Examiner objects to the term "known assay techniques" in claim 15. This term is 
qualified in claim 15 by the words "without hyperpolarisation". Therefore the skilled person 
would know that the comparison referred to in claim 15 is between the same assay with and 
without polarization. As mentioned already, some examples of suitable assays of the 
invention are described on page 7 lines 13-28. 

The Examiner has objected to the term "other suitable container" in claim 28. 
Applicants respectfully submit that a person skilled in the art of hyperpolarising gases would 
immediately know that a variety of containers would be suitable for both containing the assay 
reagents and carrying out the hyperpolarisation, a well and a vial being suitable examples. 
The scope of the term "other suitable container" should therefore not present any difficulty 
for the person skilled in the art. 

In view of the hereinabove amendments and remarks, Applicants respectfully submit 
that the Examiner's objections have been either obviated or traversed. Reconsideration and 
withdrawal of the rejection is respectfully requested. 

Claims 1-7, 9, 12, 16-18, 21, 23, 27 and 28 stand rejected as being anticipated by 
Pines et al (US 6426058). This rejection is respectfully traversed. 
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Pines relates to nuclear magnetic resonance (NMR) spectroscopy and imaging in 
which hyperpolarised gases are used to enhance and improve the spectroscopy and imaging. 
The Examiner states that Pines discloses using an assay reagent (column 12 lines 6-27) 
containing at least one NMR active nucleus (column 15 lines 37-41) to perform an assay, and 
hyperpolarizing at least one NMR active nucleus (column 15 lines 43-45) and analyzing the 
assay reagent and/or the assay by NMR and optionally using the NMR data obtained to 
generated further assay results (column 18 lines 61-64). AppHcants respectfully submit that 
Pines fails to disclose an assay as defined in the present invention on page 4 Hnes 6-7, i.e. 
one ..in which a physical or chemical change involving a biological species is observed". 
No physical or chemical change is observed in the method disclosed in Pines and as such the 
method is not an assay as encompassed by claim 1 of the present invention. 

Therefore, as Pines fails to disclose an assay for use in hyperpolarization, Pines fails 
to disclose each and every element of the cited claims. Applicants submit that claims 1-7, 9, 
12, 16-18, 21, 23, 27 and 28 are thus novel over Pines. Reconsideration and withdrawal of 
the rejection are respectfully requested. 



Claims 1-7, 9, 12, 16-18, 21-23, 27 and 28 stand rejected as being anticipated by 
Ardenkjaer-Larsen et al (US 6278893). This rejection is respectfully traversed. 

Ardenkjaer-Larsen relates to a method of magnetic resonance investigation of a 
sample wherein an NMR active agent is administered to said sample. Applicants respectfully 
submit that the method of Ardenkjaer-Larsen, as argued against Pines hereinabove, is not an 
assay as encompassed by claim 1 of the present invention as it does not result in a physical or 
chemical change involving a biological species. 
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Therefore, as Ardenkjaer-Larsen fails to disclose an assay as presently claimed, 
Applicants respectfully submit that the present invention is novel thereover. Reconsideration 
and withdrawal of the rejection are respectfully requested. 

Claims 1-29 stand rejected as being anticipated by Golman et al (US 6574496). This 
rejection is respectfully traversed. 

The method of Golman involves the administration of a magnetic resonance imaging 
agent to a sample and subsequently detecting signals from the imaging agent. As discussed 
for Pines and Ardenkjaer-Larsen above, Golman fails to disclose a method of magnetic 
resonance investigation involving an assay, as defined in the present invention, which results 
in a physical or chemical change involving a biological species. 

Applicants again submit, as Golman fails to disclose each and every element of the 
claimed invention, the present invention is novel thereover. Reconsideration and withdrawal 
of the rejection are respectfully requested. 

Claims 8, 14, 15, 19, 20, 24-26 and 29 have been rejected under 35 U.S.C. §103(a) as 
being obvious over Pines et al. This rejection is respectfully traversed. 

The Examiner contends that although the content of these claims is not explicitly 
disclosed by Pines, that it would have been obvious to modify the teachings of Pines to arrive 
at the content of these claims. As discussed above in the section relating to 35 USC § 102, 
Pines fails to disclose an assay as defined in the present invention. Moreover, Pines fails to 
disclose, teach, or suggest an assay as is presently claimed. As Pines fails to disclose, teach, 
or suggest the present invention, Applicants respectfully submit that the present invention is 
patentably distinct thereover. Reconsideration and withdrawal of the rejection are 
respectfully requested. 
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Claims 10, 1 1 and 13 have been rejected under 35 U.S.C. § 103(a) as being obvious 
over Pines et al in view of Yu (US 6103492). 

As Applicants have already demonstrated the patentability of the intervening base 
claims over the prior art, Applicants respectfully submit that all of their dependent claims, 
including claims 10, 11, and 13, are likewise patentable. Reconsideration and withdrawal of 
the rejection are respectfully requested. 
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In view of the amendments and remarks hereinabove, AppHcants respectfully submit 
that the present invention, including claims 1-29, are patentably distinct over the prior art. 
Favorable action thereon is respectfully requested. 

Should the Examiner have any questions with respect to the foregoing, Applicants' 
undersigned counsel may be contacted at the telephone number listed below. 



Respectfully submitted, 




Robert F. Chisholm 
Reg. No. 39,939 



Amersham Health, Inc 
101 Carnegie Center 
Princeton, NJ 08540 
Phone (609)514-6905 
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IN VITRO NMR METHOD 

This invention is concerned with nuclear magnetic resonance spectroscopy. The technique 
4^ TRAQ^^volves observing the spectrum of a NMR active nuclear species, particularly a hyperpolarised 
nucleus, in order to obtain information about the environment in which the species is present. The 
spectra of NMR active nuclei vary depending on their environment, as reported in the literature 
(PNAS,93, 12932-6, 1996). 



Noble gases having non-zero nuclear spin can be hyperpolarised, i.e. have their 
10 polarisation enhanced over the equilibrium polarisation, e.g. by the use of circularly polarised 
light. Preferred techniques for hyperpolarisation include spin exchange with an optically pumped 
alkali metal vapour and metastability exchange. Noble gases to which this technique can be 
applied include ^He and ^^^Xe. As described by M S Albert et al in US Patent 5,545,396, the 
technique can be used to prepare hyperpolarised noble gases which can then be administered by 
15 inhalation for magnetic resonance imaging of the human body. 



It is known that the hyperpolarisation of a noble gas can be transferred to another NMR active 
species by physical contact. Thus WO 97/37239 (Lawrence Berkeley National Laboratory) describes 
a method which involves: contacting a sample containing an NMR active nucleus with a 
20 hyperpolarised noble gas; scanning the sample using nuclear magnetic resonance spectroscopy, 
magnetic resonance imaging, or both, in order to detect the NMR active nucleus. WO 98/30918 
(Nycomed Imaging AS) relates to ex-vivo dynamic nuclear polarisation (DNP) of the NMR active 
nuclei of an MR imaging agent by a hyperpolarised gas where the gas is separated from the MR 
imaging agent prior to administration to the body. 

The present invention concerns the hyperpolarisation of one or more NMR active nuclei of 
compounds involved in an assay. The hyperpolarisationmay be carried out using a variety of 
techniques, such as polarisation transfer from a noble gas, "Brute force", DNP (WO 98/58272, 
Nycomed Imaging AS) and the para hydrogen (p-H2 ) method, as explained below. 

30 

The transfer of hyperpolarisation according to the present invention may be achieved by 
using a hyperpolarised noble gas, preferably "^He or ^^^Xe, or a mixture of such gases, to effect 



900 poker face • police court 

poker] (1836) : any of several card games in which a player bets that 
the value of his or her hand is greater than , that of the hands held by 
others, in which each subsequent player must either equal or raise the 
bet or drop out, and in which the player holding the highest hand at 
the end of the betting wins the pot 

poker. face n Ppoker; fr; the poker player's need to conceal emotions 
during play] (1885) : an inscrutable face that reveals no hint of a per- 
son's thpughts or feelings — po-ker-faced \'p6-k3r-,fast\ adj 
poke* weed \'pok-,wed\ n (1751) : a coarse American perennial herb 
{Phytolacca americana of. the family Phytolaccaceae, the pokeweed 
family) with racemose white flowers, dark purple juicy berries, a poi- 
sonous root, and young shoots sometimes used as potherbs 
pio-key \'p6-ke\ n, p/ pokeys [origin unknown] (ca. 1919) slang : jail 
poky or pok-ey \'po-ke\ adj pqk*i>er; -est {}poke] (1844) 1 : small 
and cramped 2: shabby^ DULL 3: annoyingly slow — pok*i-ly X-ks- 
le\ fltfv— pok*i»ness \-ke-n3s\ /I 
olVpaI\,/i:(ca._1942): POLITICIAN 

•o*lia-bi*ari \po-'la-be-3n, -'la-\ n [Polab, ultim. fr. Polabian po on + 
LiM, the Elbe River] (1866) 1 or Po«lab \po-'lab\ : a member of a 
Slavic people formerly dwelling in the basin of the Elbe and on the 
Baltic coast of Germany 2 : the extinct West Slavic language of the 
Polabiaihs ^ ' „ . 

Bo-lack A'po-,lak, -,lak\ n [Pol polak] ( 1 574) 1 obs : a native or inhab- 
itant of Poland 2 usit disparaging : a person of Polish birth or descent 
. Porland .Chi-na \'po-bnCd)-'chi-n9\ n [Poland, Europe + China, Asia] 
(1879) : any of an American breed of large white-marked black swine 

^po-lsLT ypo-l^T\ adj [NL po/arts, fr. L polus pole] (1551) 1 a : of or 
relating, to a. geographical pole or the region around it b : coming 
from. or. having the characteristics of such a region c (1) : passing 
over a celestial body's north and south poles <a satellite in a ~ orbit) 
(2):: traveling in a polar orbit <a satellite) 2 : of or relating to one 
or more poles (as of a magnet) 3 : serving as a guide. 4 : diametri- 
cally opposite 5 : exhibiting polarity; esp : having a dipole or charac- 
terized by molecules having dipoles <a '^.solvent) 6 : resembling a 
pole or axis around which all else revolves : pivotal 7 : of, relating to, 
or expressed in polar coordinates equations); also : of or relating to 
a polar coordinate system 

2polar'/i (1848) a straight line related to a point; specif: the straight 
line joining the points of contact of the tangents from a point exterior 
to a conic section 

polar bear n (1781) : a large creamy-white bear {Thalarctos maritimus 
syn. Ursus maritimus) that inhabits arctic regions 

polair body n ( 1 888) : a cell that separates from an oocyte during meio- 
sis and that contains a nucleus produced in the first or second meiotic 
division but very little cytoplasm 

polar circle n (1551) : either of the two parallels of latitude, each at a 
distance from a pole of the earth equal to about 23 degrees 27 minutes 

polar coordinate « (1816) : either of two numbers that locate a point 
in ai plane by its distance from a fixed point on a line and the angle this 
line makes with a fixed line 

polar front n ,(1920) : the boundary between the cold air of a polar 
region apd the \yarmer air of lower latitudes 

porlar*inire-ter V.po-b-'ri-ma-tsrX n [ISV, fr. polarization] (ca. 1 859) 1 
:: an instrument for determining the amount of polarization of light or 
the proportion of polarized light in a partially polarized ray 2 : a 
polariscope for measuring the amount of rotation of the plane of polar- 
ization esp. by liquids — po-lar-i-met-ric \po-,lar-3-*me-trik\ adj — 
po«lar*im*€:-try \,po-b-' ri-ms-treX n 

Po-lar-is \p»-'lar-os, -'lar-\ n [NL, fr. polaris polar] : NORTH STAR 
po-lar-ise Brit var o/ polarize 

po4ar*i*scope \po-'lar-s-,skop\ n [ISV, fr.; polarization] (1829) 1 : an 
instrument for studying the properties of or examining substances in 
polarized- light 2 : polarimeter 2 — po«lar«i-scop-ic \-,lar-3-*ska- 
pik\ adj 

po-lar-i«ty Xpo-'lar-s-te, ps-X n, pi -ties (1646) 1 : the quahty or con- 
dition inherent in a body that exhibits opposite properties or powers in 
opposite parts or directions or that exhibits contrasted properties or 
powers in contrasted parts or directions : the condition of having poles 
2 : attraction toward a particular object or in a specific direction 3 
: the particular state either positive or negative with reference to the 
two poles or to electrification 4 a : diametrical opposition b : an 
-instance of such opposition . . 

po-lar-i*za«tioh \,po-ls-r9-'za-sh9n\ n (1812) 1 : the action of polariz- 
ing or state of being or becoming polarized: as a (1) : the action or 
process of affecting radiation and esp. light so that the vibrations of the 
wave assurne a definite form ,(2) : the state of radiation affected by 

/ this process b : an increase in the resistance of an electrolytic cell 
often caused by the deposition of gas on one or both electrodes c 
: MAGNETIZATJON 2 a : division into two opposites b : concentra- 
tion about opposing extremes of groups or interests formerly ranged on 
a continuum 

po-lar*ize \'po-l»-.,riz\ vb -ized; -iz*ing [F polarisen fr. NL polaris 
polar], vt (fe.l 1);' -1': torcause (as hght waves)- to vibrate in a definite 
pattern 2 : to give physical polarity to 3 : to break up into opposing 
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^pole \'pol\ n [ME, fr. OE pal stake, pole, fr. L palusp 
pangere to fix — more at pact] (bef. 12c) 1 a :''a|on 
cylindrical object (as a length of wood) b : a sha^fH^ 
from the front axle of a wagon between wheel horsesKan 
wagon is drawn : TONGUE c : a long staff of wood, 
used in the pole vault 2 a : a varying unit of lengtihf 
suring I6V2 feet (5.03 meters) b : a unit of area equal 
(25.293 square meters), 3 : a tree with a breast-high^ 
4 to 12 inches (10 to 30 centimeters) 4 : the inside^gni' 
on the starting line for a race : 

2pole vb poled; poMng vt (1573) 1 : to act upon 
impel or push with a pole ^ vi 1 : to propel a' 'b^ 
: to use ski poles to gain speed 

3pole n.[ME, fr. L polus, h, Gk polos pivot, pole; akin^d 

-become, Skt carati he moves, wanders ~ mdtt'^p!f' 
: either extremity of an axis of a sphere and esp. 
a : either of two related opposites b : a poiriV 6f^*gi 
tion 3 a : either of the two terminals of an :6lectn^_^ 
erator; or motor b ; one of two or more region's' in^a^ 
at which the magnetic flux density is concentrated o ' 
morphologically or physiologically differentiat;^.? 
ends of an axis in an organism or cell — see BLAsftJi:^ 
: the fixed point in a system of polar coordinates^ 

' origin b : the point of origin of two tangents iO-A 
determine a polar — Doles apart : as diametndalp 
ble ; 

Pole \'p6l\ n [G, of Slavic origin; akin to Pol polam 
native or inhabitant of Poland 2 : a person pLP^lislj 
ipole-ax \'po-,laks\ n [ME polax, poltax, iv. ppUpoU^ 

1 : a battle-ax with a short handle ^nd often a. Ho^ 
the blade; also : one with a long handle used aS;an^| 

2 : an ax used in slaughtering cattle -^r v 
^poleax vr (1882) ; to attack, strike, or fell with^prf,asj 
pole bean n (ca. 1770) : a cultivated bean that i%'<U? 

upright on supports • - •" 'f?8'-^f 

pole*cat \'p6l-,kat\ n, pi polecats or polecat [MejiRg[ 
poul, pol cock -h ME cat; prob. fr. its preying ;0 
pullet] (14c) 1 : any of .several camivorousrma _ 
era Mustela or Vormela) of the weasel family 
European mammal {M. putorius) from which ithfecflou 
derived 2 : SKUNK 

poleis pi o/POLis , 
pole-less \'p51-bs\ adji\647) : having no pole- 
po4em*ic \p3-Me-mik\ n [F polemique, fr. MF, fv-ff 
sial, fr. Gk polemikos warlike, hostile, fr. polemosyi^ 
pelemizein to shake, OE eal/e/o baleful] (1638) 1 
attack on or refutation of the opinions or pnnci^lei 
art or practice of disputation or controversy -Tj:^^^ 
sing, or pi. in constr. 2 : an aggressive controyei^iM 
po*lem-i.cist \-'le-m3-sist\ n ^ , •r' -^^ii 
po-lem-i*cal N-mi-kslV ate po4em*ic \-mik\ 
ing to, or being a polemic : controversial ^2 
to polemics : DISPUTATIOUS — po«lem*i«c?Ll'ly;. 
po4eni-i-cize \^'le-m3-,slz\ v( -cized; -piz*?"* 
controversy: deliver a polemic .' \* 

po4e*mist \p3-'le-mist, 'pa-ls-mistX « (1825^":^ 
polemics . . v f^x^/^ 

pol*e-mize \'p'i-l3-,mlz\ v/ -mized; -miz-mg:f;ij 
pol*e-mo-ni>um X.pa-b-'mo-ne-amX ^ [NL>^ij;-J 

(1900): JACOB'S LADDER 1 , :vl>-'^ 

po-len*ta \po-'len-t9, p^, -,ta\ n [It,.fr,v.L^;Cr ^ 
akin to L pollen fine flour] (1764) : mush m^Mi 
meal, semolina, or farina - t:rvij5^;» 
poi-er \'p6-l3r\ 7i (1848) : one that poles; e^Sh^ 
poie*star \'pol-.star\ n 1 : north stai^c^.? 
: GUIDE b : a center of attraction- <; '^/"l , 
pole vault n (ca. 1890) : a vault witb thei aid^yt^ 
event consisting of a vault for height over- a^JC'-'^*^" 
— pole-vaulter n - ; ; ^ 



pole-ward A'pol-wsrdX.flJv or adj (m5)^^to^^^^^ 
a pole of the earth <as the sun moves--^) <^^flg|S^J 
ipo-Iice \p3-'les\ vt po-liced; po-lic-ing^Oiiv^serfse^^ 

^ police conduct -of public affairs; m bthef 'SW 
archaic : GOVERN 2 : to control,- regulateH^ 
police 3 : to make clean and put ^^'J^F^^r, 
operation, execution," or adrhimstratibn^^c^t^^ 
prosecute violations "of rines ^arid relgulab^^ 
pervisioii' over' -the polides 'arid'actmti^^^^^^ > 




